A search for the standard model Higgs boson at LEP is reported. In the following, the results obtained by combining all standard model Higgs boson search channels of the experiments (at the end of run in the year 2000) are discussed. The data favour slightly a signal-andbackground hypothesis. The excess over the background would be consistent with the existence of a standard model Higgs boson at ≈ 115 GeV . A lower mass bound on the standard model Higgs boson is set to 113.5 GeV at a 95% CL.
Introduction
A combined luminosity of approximately 830 pb −1 was collected by the four experiments in the year 2000 at LEP. This note reviews the preliminary results obtained by combining all searches for the standard model Higgs boson, based on the status of the LEPC held in November 2000. The last week of data taking has therefore not been included and preliminary calibrations were used. The description of the individual analyses of the four experiments can be found in the following notes in these proceedings 5, 6, 7 and in later publications of the experiments 1,2,3,4 .
Combination

Statistical Method
The data for different decay modes at different centre-of-mass energies have to be combined in order to obtain a statement on the probability of the existence for a possible signal. The information to the statistical analysis program is usually binned in a global variable, designed to discriminate signal against background events, which can contain information from the b-tag, kinematics or jet-properties. The expected background distribution b i (from MC computation), the expected signal s i (from MC computation) and the observed number of candidates N i is given as a function of bin number i. Using this information a likelihood ratio is used to create a test-statistic (Q). It ranks the observed event configuration between the signal-and-background and the background-only hypothesis. Each bin i is considered as a statistically independent measurement obeying Poisson statistics (s tot being the total expected signal rate). Because the signal spectra s i , and possibly the background spectra b i and the observed number of candidates N i , depend on the Higgs boson mass m H assumed for the analysis, the likelihood ratio is a function of m H too:
A confidence level 1 − CL b can be introduced as the probability that an arbitrary Gedanken experiment with background events gives a likelihood ratio Q(m H ) higher than the observed one, it is therefore a measure for the compatibility of the data with the background-only hypothesis. CL s+b is likewise a measure of the compatibility of the data with the signal-and-background hypothesis. CL s = CL s+b /CL b can be used to set a lower mass bound of the standard model Higgs boson for a desired confidence level.
Results
Log-likelihood ratio
The left plot in figure 1 shows the acquired negative log-likelihood ratio as a function of m H for the combined LEP results. The full curve is computed from observed data. The dashed curve is the expected negative log-likelihood ratio for the background-only hypothesis, it is shown together with the one (dark grey) and two standard deviation (light grey) bands. The dasheddotted curve shows the expectation for the signal-and-background hypothesis. The maximal significance for a signal is derived from the minimum of the negative log-likelihood ratio. The position of the minimum is consistent with a standard model Higgs boson with mass of ≈ 115.0 GeV . The right plot in figure 1 shows a comparison of the log-likelihood ratio observed in the data (vertical line) with the distributions expected in the background-only (light grey curve) and the signal-and-background (dark grey curve) hypotheses, for a m H = 115 GeV using the combined LEP data sample. The data clearly favour the signal-and-background hypothesis to the background-only hypothesis. Figure 2 shows results of the four experiments (left plot) and the four channels 5,7,6 (right plot) separately at m H = 115 GeV . The assignment of the curves is the same as in the combined plot. The comparison indicates that ALEPH favours the signal-and-background hypothesis over the background-only hypothesis. L3 and OPAL are both consistent with the signal-and-background hypothesis or the background-only hypothesis, while DELPHI seems to favour the backgroundonly hypothesis. The combined four-jet channels (Hqq) and the missing energy channels (Hνν) are more signal-than background-like while the lepton channels (Hℓℓ) and the tau channels (Hτ τ + τ τ H) indicate no preferences.
Confidence Level
In table 1 the compatibility of the data with the background-only hypothesis (1− CL b ) at m H = 115 GeV is presented for each experiment. Figure 3 shows the LEP combined compatibility as a function of the Higgs boson mass. The curve also shows a minimum at 115 GeV similar to the likelihood ratio curve. The probability that this arises from statistical fluctuation in the background is 0.42%. With a confidence level of 95% a lower bound on the standard model Higgs boson mass of 113.5 GeV is set, while a median value of 115.3 GeV is expected from background.
Contribution of single candidates
A listing of the candidates and their weights (s i /b i ) can be found in these proceedings 6, 7 . The contributions of single candidates in bin i can be easily assessed using equation 1. It is simply −2ln(1 + s i /b i ). A candidate having a high s i /b i of 1.0 would therefore contribute −1.39 to the total test-statistic −2ln(Q). At a mass of 115 GeV the significance of the combined LEP search 
